Phenotypic and functional heterogeneity of natural killer cells from umbilical cord blood mononuclear cells.
Natural killer cells (NK) from umbilical cord blood (CB) play an important role in allogeneic stem cell transplantation and defending infections of newborn. Based on the surface expression of CD56 and CD16 or inhibitory and activatory receptors, NK cells could be subdivided into various subsets with distinct functions. To investigate the biological characterization of NK subsets, the phenotypes and intracellular proteins in freshly isolated CB NK subsets were analyzed at the single cell level by flow cytometry in current study. The production of IFN-gamma and cytotoxicity against K562 target cells were also evaluated after stimulation with IL-12. The results showed that NK cells from CB could be divided into four subsets on the basis of CD56 and CD16 expression. Interestingly, CB NK cells expressed CD45RA but not CD45RO molecules that is similar to the naïve T cells. Moreover, CD27, a memory T cell marker, highly expressed on CD56(hi)CD16- NK cells. The killing-associated molecules, NKG2A, NKG2D, CD95 and the intracellular granzyme B and perforin were heterogeneously expressed among the 4 subsets. Addition of IL-12 into cultures resulted in the induction of IFN-gamma expression by CD56(hi)CD16- and CD56(lo)CD16- subsets and the enhancement of NK cytolytic activity. Taken together, this study elucidated the heterogeneity in phenotypes and biological functions of CB NK cells.